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ABSTRACT

Depression is a state of low mood and aversion to activity that can affect a person's thoughts, behaviour, feelings and sense of well-being. It
accounts 4.3% of total disability-adjusted life years. If current trends continue, it will become the leading cause of disease burden by the year 2030.
Several previous studies have reported an association between low cholesterol level and major depressive disorder. Some studies demonstrated the
relationship between dyslipidaemia and various psychiatric disorders. This open lable, prospective and observational study was conducted to
evaluate the lipid profile of patient with major depressive disorder. A total of 810 newly diagnosed major depressive patients as per DSM-V criteria
were divided into three groups i.e. group I, II & III consisting of 270 patients in each group were enrolled. Imipramine, sertraline and escitalopram
as per schedule dose were given in these groups respectively. After completion of treatment, there was a significant increase in mean value of total
cholesterol, triglycerides, HDL & LDL in all the three groups but these increase were within recommended range.

Conclusion: We conclude that a significant increase in mean value of total cholesterol, triglycerides, HDL & LDL in all the three groups but this
increase were within recommended range. Evaluation of lipid profile in such type patient is essential to avoid any cardiovascular risk.
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Major Depressive Disorder commonly called major depression,
unipolar depression or clinical depression. It is also known simply as
depression and is characterized by one or more Major Depressive
Episodes . In terms of public health significance, depression is the
third leading cause of global disease burden, accounting for 4.3% of
total disability-adjusted life years. If current trends continue, it will
become the leading cause of disease burden by the year 2030 .

Cholesterol is an important component of biological membranes. It
affects the fluidity of cell membrane and membrane permeability. Itis
also required for the correct functioning of neurotransmission in the
central nervous system **. Several previous studies have reported an
association between low cholesterol level and major depressive
disorder “”. Some studies demonstrated the relationship between
dyslipidaemia and various psychiatric disorders ""*.

The aim of this study is to evaluate the lipid profile of patient with
major depressive disorder. In Indian scenario, there is very little
literature available in which conventional drugs were compared with
newer ones especially on lipid profile of patient with major depressive
disorder, therefore we undertook this study.

Methodology: This open label, prospective and comparative
observational study was conducted after obtaining the approval from
the institutional ethics committee & approval from Rajasthan
University of Health Sciences, Jaipur (RUHS).

Source of data: Patients of depressive disorder visiting OPD (Out
Patient Department) of psychiatric department of JLN Medical
College & Associate group of Hospitals, Ajmer (Rajasthan).

Inclusion/exclusion criteria:

Patients of either sex aged between 18-65 years suffering from mild to
moderate depressive disorder as per Beck Depression Inventory Scale
score, who gave their consent for this research were enrolled since
August 2016. Patients being treated with more than one
antidepressant, having psychotic depression, bipolar disorder,
schizophrenia or anxiety disorders, current suicidal ideation, serious
decompensated medical conditions like congestive cardiac failure,
renal failure, and Hepatic failure, or any other abnormalities, pregnant
and lactating and any other patients who do not fulfil the inclusion
criteria were excluded.

Study subjects (total- 810) fulfilling the inclusion/exclusion criteria
were randomly assigned into three groups of 270 patients in each group
as follows:

Group I: Study subjects were treated with imipramine orally in a dose
of 75mgBD.

Group II: Study subjects were treated with sertraline orally in a dose
of 150 mg daily (i.e. 50 mg in morning and 100 mg in night)

Group III: Study subjects were treated with escitalopram orally in a
dose of 10 mg BD.

Biochemical analysis of serum cholesterol was done by standard
3

method """

Clinical assessment details during enrolment visit as well as follow up
at 4 weeks, 8 weeks, and 12 weeks were recorded in study performa
and analysed. Data were analysed as per appropriate statistical method.

Results: A total of 187 patients in group I whereas 228 and 237 patients
in group II & group III respectively completed this study. Significant
intergroup differences in total Cholesterol (mg/dl) were observed at
baseline and all the time intervals. At baseline and 4 weeks intervals,
there is significant difference in total Cholesterol among all groups. At
8 week and 12 week intervals, significant intergroup group differences
for the pair I vs III and I vs IIT were observed. However, the difference
between Groups I and II was not significant at 8 and 12 weeks follow
up (Table-1a).

Table-1(b) shows all the three groups a significant increase in mean
values was observed after the completion of treatment (p<0.001).

From table- 2(a), at baseline and 12 weeks follow up, intergroup
difference of mean values were not significant, however, at 4 and 8
weeks intergroup differences were significant. At 4 weeks and 12
weeks follow up intervals, mean value in group III was significantly
greater than mean value in Group II and Group I. Similarly, for the
same intervals mean values in group II is significantly greater than
mean value in Group L.

After completion of treatment, all the three groups showed a
significant increase in mean values (p<0.001). (Table-2b)

At baseline, there was no significant intergroup difference (p=0.979),
and other three groups show significant mean difference among
groups. At4 week interval mean HDL value of Group IIl is statistically
less than mean HDL value of Groups I and II. On the other hand, at
week 4 week and 8 week intervals, mean value of Group III is
significantly greater than Group I and IT (Table 3a).
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A significant increase in mean values was observed for all the three
groups (p<0.001). The extent of increase was maximum in Group III
(Table 3b).

As shown in table 4 (a), at baseline, mean values were minimum in
Group III followed by Group I and Group III respectively, and
statistically significant intergroup difference (p<0.001) was observed
among all groups. At 4 weeks, mean value was maximum in Group II
followed by Group I and then Group III and intergroup difference as
well as all the three between group differences were significant
statistically (p<0.05). At 8 and 12 weeks, Group I had maximum mean
value followed by Group II, and then by Group III. However, at 8 and
12 weeks significant difference observed for only two pairs namely [ vs
Il and I vs I11, as p value observed for these pairs are less than 0.05.

After completion of treatment (at 12 weeks), all the three groups
showed a significant increase (p<0.001) in mean value of LDL
(mg/dl).The mean change was maximum in Group I and minimum in
Group I1I (Table 4b).

These findings were consistent with study done by Divyashree et al.
2014, Esmaeil Shahsavand Ananloo et al. 2013 and Murat kesim et al.
2011 ",

Discussion:

Cholesterol is an important component of biological membranes. It
affects the fluidity of cell membrane and membrane permeability. Itis
also required for the correct functioning of neurotransmission in the
central nervous system “”. Several previous studies have reported an
association between low cholesterol level and major depressive
disorder “”. A lot of studies have been performed to establish a
relationship between cholesterol levels and depression. Majority of the
studies have concluded that low cholesterol levels are associated with
depression and suicide """, whereas few studies have denied any
relationship between the two. However exact pathophysiological
mechanism linking cholesterol and depression is unclear and still
debatable. Many studies suggested the relationship between lipid
metabolism and serotonin function. Various hypotheses are proposed
e.g. Papakostas et al. (2004) suggest that low serum cholesterol levels
are associated with decreased serotonergic function . It is also
postulated that low serum cholesterol concentration alters the
metabolism of serotonin that leads to depression and poor control of
aggressive impulses, resulting in an increased risk of suicides *”.

Hawton et al (1993) hypothesized that lower plasma concentration of
cholesterol may lead to lower cholesterol concentration in brain which
in turn reduce serotonergic neuronal activity. Serotonergic activity is
reduced in two distinct ways i.e. Increase in serotonin reuptake and
decrease in number and function of serotonin receptors *"’. Penttinen J.
(1995) suggested the role of interlukin-2 which can cause decrease in
cholesterol and depression . Tearo et al (1997) found a positive
relationship between serum cholesterol and serotonin receptor
function . Lower serum high-density lipoprotein cholesterol (HDL-
C) levels are probably induced by the immune/inflammatory response
and there is an impairment of reverse cholesterol transport from the
body tissues to the liver in cases of depression **.

Various studies have shown that patients with major depression have
low HDL-C concentrations and higher ratios of (TC/HDL-C) and
(LDL-C/ HDL-C) ""***I Tt is also suggested that low TC "**, adiposity
and high waist to hip ratio are associated with MD and suicidal

behaviors *”.

Partonen et al (1999) investigated 30,000 participants of the Finnish
community and found that low serum cholesterol levels were
associated with depressed mood and a heightened risk of
hospitalization for depression *. Rafter D (2001) found that patients
with low cholesterol scored significantly higher on the Hamilton
Rating Scale for Depression *. Troisi (2011) also confirmed the
finding of low cholesterol in the patients of mood disorder ™. Maes et
al. (1997) found that lower serum HDL-C levels are a marker for major
depression and suicidal behavior in depressed men "“*. Few
investigators have also reported high levels of TC, LDL and
triglycerides in depressive patients .

In several studies, it is also seen that various antidepressants and mood
stabilizers, doxepin, imipramine, paroxetine and even following
treatment with electroconvulsive therapy results in an increase in
serum cholesterol levels ", However, few studies have also
suggested that antidepressant drugs do not cause a rise in the
cholesterol levels ™.

Few investigators have noted the association between TCAs and
weight gain as well as association between SSRIs with abdominal
obesity and hypercholesterolemia “*”. It has been suggested that
activation of sterol regulatory element-binding protein (SREBP) may
be important in understanding the metabolic side effects of psychiatric
drugs. Imipramine and fluoxetine also activate SREBP system. It was
also noted that downstream genes that were involved in the
biosynthesis of cholesterol and fatty acid were upregulated by
Imipramine and fluoxetine but to a different extent **.

Lautt WW et al. (2010), Patarrao RS (2008) and Sadri P et al. (2006)
hypothesised the role of hepatic insulin-sensitizing substance (HISS)
¥4 Murat Kesim et al. (2011) noted that sertaline treatment may
cause hypertryglyceridemia because of inhibition of conversion of
triglycerides to VLDL in liver ",

Based on our results and available literature, patients treated with
imipramine, sertraline and escitalopram need to be followed up for
lipid profile to avoid any risk for cardiovascular disease in depressive
patients. Further studies are needed to evaluate the effects of long-term
use of imipramine, sertraline and escitalopram on lipid profile.

Conclusion:

We conclude that a significant increase in mean value of total
cholesterol, triglycerides, HDL & LDL in all the three groups but this
increase were within recommended range. Evaluation of lipid profile
in such type patient is essential to avoid any cardiovascular risk. As
LDL Cholesterol was maximum increased in group I & minimum
increased in group III, therefore we found escitalopram is safer than
imipramine and sertraline. Further studies are needed to evaluate the
effects of long-term use of imipramine, sertraline and escitalopram on
lipid profile.

Table 1(a): Inter and between group comparison of Total Cholesterol (mg/dl)

Visits  [Group I (n=270) Group II (n=270) Group III (n=270) Statistical significance (ANOVA)*
Between Group comparison (Tukey HSD test
'p' value)
No. Mean [SD No. Mean [SD No. Mean [SD F 'p' IvsIl |IvsIII |IIvsIII
Baseline {270 138.00 |7.26 270 140.86 |7.52 270 13298 |6.25 86.76  |<0.001 |.000 0.000  [0.000
At 4 wks |246 153.55 |[8.18 251 156.39 |8.16 257 145.13 [6.95 144.27 |.000 .000 0.000  [{0.000
At 8 wks|[207 165.79 [8.81 234 16523 |8.77 244 151.26 |7.22 233.28 |.000 758 0.000  [{0.000
Atl12wks|187 169.63 [8.94 228 168.60 |8.79 237 154.10 |7.21 246.58 |.000 417 0.000  [0.000

Table 1(b): Within Group evaluation of Change among patients completing 12 weeks of treatment

Group|No. of patients completing |At Baseline At 12 weeks Statistical Significance (Paired 't'-test)
12 wks treatment Mean SD Mean SD ' P

1 187 138.41 7.39 169.63 8.94 229.89 <0.001

11 228 140.80 7.65 168.60 8.79 207.45 <0.001

m |237 133.07 6.23 154.10 7.21 240.62 <0.001
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Table 2 (a): Inter and between group comparison of Triglyceride (mg/dl)
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Visits Group I (n=270) Group II (n=270) Group III (n=270) Statistical Between Group
significance comparison (Tukey HSD
(ANOVA)* test 'p' value)

No. Mean  |SD No. Mean  |SD No. Mean  |SD F ' TvsIl |TvsIIl [IIvsIID

Baseline [270 124.08 16.87 270 124.13 16.75 270 124.27 16.78 0.055 10.946  [0.996 [0.945 [0.970

At 4 wks [246 135.57 |7.58 251 137.88 |7.42 257 140.32 |7.64 24.922 10.000 {0.02 0.000 10.01

At 8 wks [207 151.80 |12.85 |234 15439 |10.60 |244 159.05 |8.58 26.856 10.000 ].031 0.000  {0.000

Atl2wks [187 166.37 19.20 228 167.33 |13.00 |237 167.38 19.03 0.577 10.562  |.628 .596 .999

Table 2(b): Within Group evaluation of Change among patients completing 12 weeks of treatment

Group|No. of patients completing |At Baseline At 12 weeks Statistical Significance (Paired 't'-test)
12 wks treatment Mean SD Mean SD 't 'p'
1 187 123.91 6.83 166.37 9.20 -239.01 <0.001
11 228 123.66 6.79 167.33 13.00 -68.63 <0.001
I [237 124.10 6.68 167.38 9.03 -266.78 <0.001
Table 3(a): Inter and between group comparison of HDL (mg/dl)
Group I (n=270) Group 1I (n=270) Group III (n=270) Statistical Between Group
Visits significance comparison (Tukey HSD
(ANOVA)* test 'p' value)
No. Mean  [SD No. Mean  [SD No. Mean  [SD F 'p' IvsIl |TvsII |IIvsIII
Baseline [270 4737 |4.27 270 4743  |4.29 270 47.44 [4.30 0.022  1.979 985 .980 1.000
At 4 wks|246 47.08 [4.210 [251 46.87 |4.254 |257 48.07 [4.186 [5.821 |.003 .841 .025 .004
At 8 wks|207 4747 4272 (234 4723 4317 |244 48.69 [4.221 [8.090 [.000 816 .007 .001
Atl12wks|187 47.81 |4.27 228 47.58 |4.32 237 5031 |4.25 28.88  [.000 .849 .000 .000

Table 3(b): Within Group evaluation of Change among patients completing 12 weeks of treatment

Group|No. of patients completing |At Baseline At 12 weeks Statistical Significance (Paired 't'-test)
12 wks treatment Mean SD Mean SD 't 'p'

I 187 47.41 4.25 47.81 4.27 -15.30 <0.001

11 228 47.43 4.36 47.56 432 -6.89 <0.001

I |237 47.35 4.29 50.33 4.25 -86.39 <0.001

Table 4 (a): Inter and between group comparison of LDL (mg/dl)

Visits  |Group I (n=270) Group II (n=270) Group III (n=270) Statistical Between Group comparison|
significance (Tukey HSD test 'p' value)
(ANOVA)*

No. Mean [SD No. Mean [SD No. Mean |SD F 'p' TvsIl |[TvsIII [IIvsIII

Baseline|270 65.77 [8.42 270 68.56  [8.60 270 60.64  [7.98 62.611 [<0.001 [.000 .000 .000

At 4 wks|246 7931 [9.200 [251 81.90 19.259 |257 68.95 [8.261 [150.357{.000 .04 .000 .000

At 8 wks|207 87.91 |10.0 234 87.08 19.73 244 70.69 |[8.14 233.278 |.000 758 .000 .000

Atl12wks|187 88.51 |10.06 |228 87.52  |10.06 |237 70.24  [8.725 [258.270 |.000 551 .000 .000

Table 4(b) : Within Group evaluation of Change among patients completing 12 weeks of treatment

Group|No. of patients completing |At Baseline At 12 weeks Statistical Significance (Paired 't'-test)
12 wks treatment Mean SD Mean SD 't' '
1 187 66.18 8.62 88.51 10.06 -150.84 <0.001
11 228 68.60 8.80 87.53 10.06 -99.12 <0.001
111 237 60.85 7.88 70.24 8.73 -95.98 <0.001
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